Biological characterization of ADAM22 variants reveals the importance of a disintegrin domain sequence in cell surface expression.
ADAM metallopeptidase domain 22 (ADAM22) is a neuronal membrane-spanning protein that is a potential receptor for leucine-rich, glioma-inactivated 1 (LGI1), and leucine-rich repeat LGI family, member 4 (LGI4). Several lines of study have shown a direct interaction between ADAM22 and LGI1, a mutation which is responsible for inherited epilepsy in humans. Both ADAM22-deficient mice and claw paw mice, congenitally deficient in LGI4, show hypomyelination in the peripheral nerves, suggesting that these molecules are involved in myelination processes. These findings mark ADAM22 as a potential target molecule for epilepsy or demyelination diseases. To investigate the relationship between ADAM22 mutation and its biological character, we designed and examined several ADAM22 variants. We discovered that the ADAM22 P81R variant, the most common polymorphic variation, works as well as the wild-type ADAM22. We also showed that mutations in the disintegrin domain cause a marked decrease in the processing of ADAM22 preproteins, and result in reduced LGI4-binding abilities. Our findings provide valuable information for mutation screening of the ADAM22 gene in patients suffering from epilepsy or demyelinating diseases.